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Abstract: Activated carbon was prepared from tung-nut-shell by activation with zinc chloride at pyrolysis temperature of 400 C
for 1 h under nitrogen flow of 200 mL/min. The N, adsorption-desorption isotherms of the prepared activated carbons were
measured on a Beckman counter SA3100 surface area and pore size analysers, and the morphological structures of the activated
carbons were observed by SEM. The prepared activated carbons were also employed as adsorbents for the experiment of adsorbing
methylene blue and phenol in aqueous solutions. The results showed that the resultant activated carbons could be obtained from
the tung-nut-shell with high BET surface area of 1 995 m”>/g and high total pore volume of 1.521 mL/g, respectively. Increasing
the mass ratio of ZnCl, to tung-nut-shell resulted in the increment of the capacities for phenol and methylene blue adsorption.
Compared to commercial activated carbon of F 400, the prepared activated carbon CT 3.0 exhibits higher capability for phenol
and methylene blue adsorption. Therefore, it is expected to be a low-cost and efficient adsorption material for effluent treatment.
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Fig.1 Flow chart for preparation of tung-nut-shell based activated carbon

e — g

— i | TR

PGS 177 ) H 3 mol/L #AER TR 290 30 min, P FH #2518 7K 12 ¥ 20 min (2 ¥K) , 4R J5 FH A ZE 18K
Ve pH AE A, A Zo® F1 CLT A, F 105 C T4 12 h, R I =R,
1.3 S

KDL 5 2 SA3100 AU by 2 1 AR5 4 AL 4 A A (38 #EAT N, W2 BT — ik B S 35, A ot 7 00 K 1T, S 78
110 °C FT4: 1 h, /)5 300 C FHA A 120 min, F H Brunauer—Emmett—Teller J5 ¥ 3155 3% T % 1Y
BET R (Syer) s L Po/Py S 0,981 4 Hif T Wiz B A 80/ A 035 o ¢ O A FLB AR AR (V) o SR AID-
R ( Dubinin-Radushkevich ) ¥ 35 7 ¥ 5 (9 AL AR B (Vi) , 9328 F BIH 36 00 2 16 1 5 g 2L 2v A
K H KYKY1000B ( rf [ ) 45 4 o 58 X0 JUT il 45 B 176 14 e % 1D A 7 R 28, 70 UL B8 17, 2 A o 328 T s 4, DU
B R,
1.4 37 W B SR 36

R 58 15 0% (L A9 0 42 22 8 GB/T 12496. 10 — 19997 0 FERSFEZE 71 wm 72 45 B9 T4 16 L ¢ o A
O b 193 H 366 0 10, IR ¥ 20 min, 3 U8 J5 FH 755B 58 40 AT UL 43 0% O BE T (TR 5 R 2 A AR A BR A



54 Moz B, A A 7 B T A A 4 1 i B JEG X A AL 4 6 I R R 57

A)) PRI 665 nm I A W, 55 B R R B o 08 €6 YR A TG O' B AR G IR BT RE R B I R R T T = T
BB SR iR B I R R R A

T 0 B O I G 2 IR GB/T 12496. 12 — 19991 | FEMS IR 25 71 pum 72 A5 B4 T 488 3% 4 ¢ o A
WA VR, UR3% 2 h 8 22 h, ol i W DRV TR AR R B 1 1 i, 1T O BT M e B R R . R
W o6 4k 2 1) S 3 R L SCR [ 6 ] BTl 19 5 v6 14T

2 HiR5THE

1000 +
2.1 N, G- iE S

1200

2 800 | Og®

2 R A 10 3 RRIERE SR N, M- AR  ——
S W2 R B e N, o 2 ettt
65 L B T AL ZnCLy IR GOSN T E W A 3 & 400 coeesoom
FINE R H9 N, B35 4R 7E (R X (A RE IR 1 P/ P, 200
INT 0. 1) BRI [ 7, 4T CT 0.25 5 N, Il o
LRTE Po/Py NTF 0.1 R 25, 75 Po/P, H9 0.1 ~ 0" 02 04 06 08 10
1.0 X4, JL P15« il 5P 47, 6B CT 0.25 xF N, Wit HAXIEI(PS/Po)

> SO [t adorption: —0— CT 0.25: —A— CT 1.0: —O— CT 3.
FUR A ZETAOR TR B T 76 4 96 A R TR DL P i ge R oo o 102 mam GHL0: et 50
JilAls desorption: —@—CT 0.25; —A— CT 1.0; —m—CT 3.0

BN, W B % B8 TUPAC 732, 3% N, W% BT - B B 45 i

£ SR TR R, EL N, B I A 5 O 2N, WA % R
B TS R R /NG H, B B ZE ER h A  K Fig.2 N, adsorption-desorption isotherms

TR A 2R 0 EL /N AT LA R S CT 1L 0 3R MRS Y N, W I 28R 2 ) T 1 B 45 R 2 (1
N, W4 ZAE Po/ Py 0.1 ~ 0.3 H5 K il A 22 1 45 il , BV G200 Mk ¢ 6 B0 8 AR X R % N, a6 A /b
S 1) I B, 0 158 B T £ Y CT 1.0 [l 35 A Rt (R IR Ay 2 bk R A L 28548, (R AL g FL AR 43 A 8 CT
0.25 5& , W] i & A B R FLAR M AL sl Dt AN FLAR I L CT 3.0 36 Pk 1 N, TR A — 3t B 45 di 28 D 3 Jd
AN TR 78 Po/Py 29 0.2 ~0.6 Z[EMGE E TS, IF B 7R & A e DCHD b L IR R SL X 3 T
B b s 3 TR A EL A LRI T LR 5 A A G N TR R R SR 2R ol T P LA A T
T B A BEAE G BUH N, R RS — 38 PR 25 305 2 A 18 B i J 2R B R
2.2 WAEMEMILSH

P 1N T T A I TR AR A R TR Sy AL AR FR (V) BALARFR (Vi) P FLARFR (V) F
MALFI A D, B3R EE R

®1 EHROLERER ASHNAZESH

Table 1  Specific surface area, pore volume and average pore size of activated carbons

B Sppr/ (m? - g") Vi/(mL-g") Vii/(mL-g")  Vpe/(mL-gh) Ve’ Vi D,/nm
samples
CT 0 4.2 0.024
CT0.25 1014 0.497 0.446 0.051 0.103 1.96
CT1.0 1995 1.048 0.740 0.308 0.294 2.10
CT 3.0 1834 1.521 0.603 0.918 0. 604 3.32

ME T ATLLE H, CT 0 (9 b R BT A 4.2 m*/g, 41 AL B AR BUK & 0.024 mL/g, 3% 5 B K % A
ZnCl, I AL Ak BR 4 75 , 5165 045 2 B R 72 5% 4 9 AF 22 FLAE 8445 i CT 0.25 (€T 1.0 1 CT 3.0
Lt 2 17 AEURI 240 L A R385 T CT O, R WIR AT ZnCl, i 4650, AT LA R0CHE 85 37 1 5% 14 L 3 T LR 40
FLIRRL, %% CT 0.25 .CT 1.0 F1 CT 3.0, 7] LU H, S0 AL 5/ 4 75 B Bk LLAE A 0.25 B4 %) 1.0, bR
U 1014 m®/g 4 AnF] 1995 m®/g, 1 W 5 380 b 34, 1 S S/ 7 B fat H (B AN 1.0 4k 3 %) 3. 0
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Table 2 Adsorption values for phenol and methylene blue onto activated carbons

. KE}}WW{E/(mg-g’]) ﬂzﬁﬂﬁﬁ%ﬁﬁﬁ/(mg'g’l)
i kE samples ~ .
adsorption value for phenol adsorption value for methylene blue
CT 0.25 250 310
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Table 3 Langmuir parameters for phenol adsorption onto activated carbons

B/ (mg-g™)

i kE samples : . i K./(L- mgil ) R?
maximum adsorptive capacity
CT 3.0 233 0.01 0.987
F 400 201 0.12 0.990
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